A rich body of literature attests to the importance of affordable accommodation and support services necessary, appropriate, and acceptable to persons disabled by a mental illness. However, there is a little which provides a means for housing and service planners to determine the gap between available supportive housing and need. Such understandings are needed to prepare strategies and develop the resources needed to accommodate persons with a disabling mental illness in the community. While housing studies that examine shelter needs of the homeless acknowledge that a sizable proportion has a disabling mental illness, these numbers underestimate need in the cohort that experiences disabling mental illnesses. This underestimate exists because many of those who are disabled by mental illness and in need of supportive housing are among the hidden homeless: doubled-up, couch-surfing, and temporarily sheltered by friends and family. Thus, little is known about the size of this cohort or their supportive shelter needs. The present analysis examines two approaches and offers one methodology as most feasible and parsimonious which can approximate housing need and may be extrapolated to other urban locations.
Introduction
Persons who have a disabling mental illness are victims of disease and disability which creates challenges for their full participation in contemporary society. For many adults disabled by severe mental illness, living in the community is predicated on the availability of affordable, accessible, and appropriate housing with individualized and specialized supports [1] [2] [3] . Even with the best inpatient care, discharge into homelessness has been a too frequent reality for those who have no stable housing [4, 5] . The result is poor health outcomes [6] , increased involvement with the justice system, and an exacerbation of homelessness [7] . "Housing first" studies have shown that, with appropriate housing and supports, those with a disabling mental illness remain housed, even when there is concurrent substance misuse [8] [9] [10] .
One of the great failures of the deinstitutionalization movement was the reality that hundreds of thousands of persons with a serious mental illness were discharged into the community with no planning for their housing and continuing care needs [11, 12] . Since the 1980's many studies have examined the types of housing and supports necessary for community living [13] . In contrast, almost no research examines how many persons who have a mental health disability need supported housing (rental supplements and instrumental supports) in order to assure safe and stable community tenure. Additionally, housing planners also fail to take these needs into account [14] .
Housing loss is often reported to be the result of a combination of lack of financial affordability and lack of acceptable supports [15] . A fundamental approach to assessing this need is a determination of the prevalence of persons with serious and persistent mental illnesses, the extent of those whose mental illness includes persistent functional disabilities (whom we describe as persons with MID) [16] , and the resultant need for supportive housing. Because there is no evidence about the length of time that those with a MID will need supports with both housing and other aspects of daily life, planning must be ongoing, rather than occasional.
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Without accurate estimates of the magnitude of this need, public health, housing, and mental health services systems continue to be unable to plan for, or provide, the necessary levels of community-based supported living units and the resultant social and health disruptions reported for those who lose housing will continue.
Prevalence estimates for those with various psychiatric diagnoses, such as schizophrenia and bipolar disorder, fail to capture the prevalence of those with major depression and a variety of other less common psychiatric disorders that result in functional disabilities. These disabilities include the ability to retain full-time competitive employment and live independently with no social and instrumental supports. Data on those who were deinstitutionalized is dated and does not account for the current population of people with MID who receive acute care locally and require community-based housing and supports. While there is no definitive literature on what type of housing would be required (i.e., independent, with supports, and intensive supervised), there is a growing body of evidence that housing with supports is critical to stability [8] . It is also suggested that persons with MID require a combination of supports unique to this population and different from other groups who might require supportive housing. Thus information about community-wide housing needs for persons with MID is of critical importance to mental health, social services, and housing planners.
As it is important to plan for roads, schools, and hospitals in modern and growing communities, so too must planners include various forms of housing, including that required by persons with disabilities. Wong [14] notes that the movement to include social indicators in the planning process fell into disarray in the 1980's due to the lack of reliable metrics to aid planners (Chapter 1) and in part due to the lack of interest by policy makers in including indicators not in political favor. This has led to the development, described below, of a synthetic analysis of the total housing needs (supports included) for persons with MID. The calculations we propose are based on prevalence studies applicable across North America and Europe which concur on prevalence rates for psychiatric disorders and can therefore be applied across those urban locations and adjusted to accommodate population growth.
Housing Needs for People with Severe Mental Illness
Housing without subsidies is unaffordable for those disabled by a mental illness (MID) as, in most cases, they are unable to hold competitive, full-time employment and rely on disability payments, federal, and/or state (provincial) to meet the needs of daily living. This also creates an inability to afford marketrate rental housing units as these income support programs do not, as explained below, reflect the realistic cost of living. Reliance on government subsidies for housing allowances is one way in which this need is addressed. The commonly accepted income standard is the rule that no more than one third of monthly income should be required for housing (mortgage or rent). A disabled person, unable to work full-time, if at all, is eligible for disability benefits ranging, by province, from a low of $720 per month in New Brunswick to a high of $1535 in the Yukon. In the United States, supplemental security income (SSI) provides $710 per month for an individual. This amount is supplemented in different amounts by most states and ranges from $60 to $360 per month for an individual [17] . Using the one third rule, a person with a MID can afford to pay between $236 and $510 per month for a place to live, depending on geographic location. In Alabama average rents are in the range of $700 per month while in Alberta and Alaska they are $995 (2013 rates). The gap between income and affordability of accommodation for those living on disability income is extraordinary.
A large component of the vast literature on housing for persons with MID examines the type of accommodation that is necessary, helpful, and acceptable for people diagnosed with severe mental illness [18, 19] . Many studies examine these issues in the context of homelessness or near homelessness [20] [21] [22] . Some [23] [24] [25] report on the service and treatment needs of people diagnosed with a severe mental illness. Others [26, 27] discuss housing allocation, focusing on defining the parameters to determine individual need and eligibility. Many examine consumer housing satisfaction [19, 28, 29] or cost effectiveness [30, 31] and housing retention outcomes [32] [33] [34] .
Housing gaps [35, 36] are addressed in the context of studies that examine homeless shelter needs, based on the total homeless population in a given locality, and are unable to give precise estimates of need for persons with MID [35, 37] . Most studies assume that psychosocial supports accompany accommodation. Throughout this analysis we make the same assumption that housing need includes income and other supportive services.
Critical evaluation of planning processes for housing needs for special populations has appeared in the literature as far back as 1978 with Heumann's [38] critique of the use of local secondary data to estimate local housing needs. Randolph and colleagues [27] presented a methodology for a state-wide assessment of housing needs but focused on residential beds for those in active treatment, as identified by service providers [39] . Canadian prevalence rates have to date relied on a couple of regional reports on schizophrenia, but the Public Health Agency of Canada relies on rates of other disorders from American data [12] .
Recent efforts to establish housing need for those with a disabling mental illness indicate a heavy reliance on the National Household Survey on Drug Abuse [40] . This SAMSHA survey provides incidence data on serious mental illness but, since it excludes those in institutions (e.g., hospitals and jails), is an underestimate of true prevalence [41] . Local reports [42, 43] rely on the records of local mental health authorities and exclude people not currently receiving treatment or availing themselves of nonprofit agencies and private counselling services. A systematic analysis of the overall housing needs specifically of the mentally ill population in a given geographic area, regardless of where they currently reside, does not appear to exist as there is no reported methodology that permits an estimate of persons International Journal of Population Research 3 with MID for a given locality. Without such a calculation it is impossible to determine the gap between existing service and real need. The methodology that we recommend is based on the following anchor points: a precise count of persons with schizophrenia, a precise count of supportive housing units available, and well-documented levels of disability for specific psychiatric diagnoses.
Background
A study that produced an exact count of the number of supported housing units 1550-in Calgary, a western Canadian city of approximately one million [37] , provided an anchor for this assessment process. Concurrent work by Benzins and Guyn, [44] identified the number of people diagnosed with schizophrenia in this region to be 6841. Extrapolated to the adult population this produces a rate of .009, which approximated national prevalence rate reported at .010 [45] . As there is considerable agreement that schizophrenia causes disability (e.g., [46, 47] , these numbers suggested a significant gap between housing availability and need). Because Calgary has a unified health system, with all known persons with a diagnosis of schizophrenia treated at any time at any inpatient or outpatient clinic part of the system's database, this is a firm, if possibly underestimated, number. The underestimate recognizes that there are some who are undiagnosed and not receiving treatment at all, or who are seen by a family physician but never by a mental health inpatient or outpatient facility. Nevertheless, this precise determination of the prevalence of schizophrenia is the most accurate count available and became a basis for the subsequent calculations in the effort to determine with greater precision the housing needs of persons disabled by mental illness who live in a midsized North American urban area.
Although there are differences, Calgary shares many demographic and economic similarities with comparable Canadian and U.S. cities [48] . In addition, Canadian rates of prevalence of mental disorders and service delivery systems are comparable to that in the United States [45, 49, 50] . A report by the Public Health Agency of Canada suggests that, due to demographic similarities, public health officials in Canada can utilize American data to estimate national prevalence of mental illnesses in Canada [12] . Thus it is reasonable to conclude that the approach to determining housing need outlined below will inform housing planners and policy makers in determining housing development for low income and marginalized persons disabled by serious mental illnesses.
An extensive literature search, including grey literature and government documents, failed to uncover any population-based determination of housing need for persons with MID. A detailed report estimated housing need for adults with severe addiction and/or a mental illness but limited its focus to persons with additional severe substance abuse and focused only on those who were at housing risk or absolutely homeless (absolute homelessness refers primarily to those who are sleeping without shelter (on the street or park benches) and sometimes includes those who are sleeping in emergency shelters. A variety of synonyms for this term are used globally including "literally homeless, " "roofless, " or "houseless"). That report, based on a combination of one-year prevalence studies and estimates derived from local experts relies heavily on "expert opinion" and yields questionably large estimates of housing need. We encountered a similar dilemma when we turned first to examine homeless counts and estimates of the homeless population disabled by a mental illness. As explained below, using homeless counts skews results because many homeless are not disabled by a mental illness, and many of those mentally ill are among the hidden homeless, whose numbers are vague and not well documented (Method 1, below). We therefore developed a second approach (Method 2), using disability and prevalence data, which provided more accurate results, when compared with a well-documented benchmark of the known prevalence of schizophrenia in the Calgary region.
Assessing the Housing Needs of People with
Severe Mental Illness: Two Approaches [53, 54] . This number is in line with an incidence rate of 26.2% reported in the most recent HUD report [55] . This includes those who are dually diagnosed (cooccurring mental illness and substance abuse), but not those whose primary problems are substance abuse. Using these estimates, applied to Calgary, produces the following: There are a few challenges with this method which prevent establishment of validity for the calculations. Using homeless counts to estimate need can be problematic as precise counts are elusive, especially for the hidden homeless population, for whom estimates of the prevalence of mental illness are not well documented. An additional concern relates to existing and well-established data on prevalence of certain mental illnesses among the general population. Since the total presented in Method 1 is well below the prevalence of schizophrenia reported by Benzins and Guyn [44] , which also does not include those with other diagnoses, it is clearly a serious underestimate of persons disabled by mental illness who require assistance with obtaining affordable housing and ancillary supports. This leads to Method 2 which, based on prevalence data, can provide more reliable results.
Method 2: Disability and Prevalence Calculation.
The second approach is a synthetic analysis based on population prevalence and disability information which involves the use of existing, confirmed information from several sources to extrapolate the target data. A synthetic analysis was recently used to estimate need for mental health services [56] and estimates of county-wide mental health professional supply at the county level in the U.S. [57] , using data that does not include those diagnosed with schizophrenia.
The justification for the approach presented here, which uses prevalence of schizophrenia as foundational to the calculations, is multifold: persons with schizophrenia are very likely to be disabled and require housing with supports (e.g., [46] ); there is a large body of evidence about the incidence and prevalence of schizophrenia; the evidence on disability for those with schizophrenia is widely documented [47] ; since we had access to accurate prevalence data on those with schizophrenia in the Calgary region, we could have confidence in the basis of our calculations; finally, large-scale studies also supply reliable information on the proportion of those with schizophrenia and other disorders in existing housing. These various sources of information were used to determine the relative proportion of persons with schizophrenia and other disorders requiring housing.
Prevalence of Mental Illness.
Prevalence rates for schizophrenia have been documented by Canadian [58] , US [46] , and international [59] bodies and in numerous academic studies [60] . These rates vary from .3% to 2% of the population depending on where and how data was collected and where in the world (urban, rural, cold, or hot climate) the research was done [61, 62] . Because of this variability, Goldner and colleagues [60] recommended that "local rates, whose demographic structure most closely matches local population" (page 833) be used by health planners. This recommendation, however, presumes that strong, reliable prevalence data is difficult, if not impossible to obtain. We were able to access prevalence data on schizophrenia that are very robust and underpin the analysis that we have developed.
A study which determined a prevalence of 6841 of those diagnosed with schizophrenia in the Calgary health region [44] was based on reported diagnoses made by all treating physicians and mental health services. Since this health region services all residents in the Calgary area under a universal health care system and thus a unified electronic data system of all persons served, it provides a reasonably accurate count of those diagnosed. While private practitioners and some nonprofit agencies provide counselling that is not included in the health system data base, all physician-related services are covered in this study. Researchers report a rate of .08 per thousand, based on a population of 855,400 adults between the ages of 18-65 [63] . Although this study may have missed some untreated individuals, it is as accurate indication of the prevalence of schizophrenia as can be obtained anywhere. Moreover, it falls within the range reported elsewhere using other measurement approaches.
Mental Illness and Disability.
A considerable proportion of the work on mental illness and disability using large epidemiological databases comes from the U.S. [46] . There is considerable agreement that schizophrenia causes disability [64] [65] [66] [67] [68] ; but there is far less concurrence as to the extent of this disability or the percentage of persons who are sufficiently, partially, or totally disabled by the disease that they are unable to work in competitive employment. Documentation on the proportion of those with schizophrenia as opposed to other disabling conditions is also not readily identifiable.
Several studies have investigated the effects of mental illness on employment and work disability [67, 69] . Employability is significant for two reasons: those relying on income assistance programs do not have the resources to afford competitive housing and full-time competitive employment that would put market housing in reach is not attainable by most disabled by a mental illness. Jans and colleagues [46] , in an analysis of symptoms and program participation, report that over two-thirds of all persons with a mental illness have a disability. However, they indicate that the rate of disability changes according to severity and chronicity of illness. In another study, the disability rate for schizophrenia is reported to be between 70 and 80% of the population [70] . In keeping with an intentional moderate approach, we chose the lower rate of 70% in order to develop a conservative estimate of the population with schizophrenia disabled by their mental illness which would require supported housing. While there are many persons disabled by mental illness who continue to receive housing supports from parents and family members, this is not a long-term solution for everyone and, as parents age, is increasingly a diminishing option for many [71, 72] .
Proportion of People with Various Diagnoses in Supported Housing.
Disabling mental illnesses span a number of disorders in addition to schizophrenia and the literature did not provide information on the proportion of those with MID who have disorders other than schizophrenia and are disabled to the extent that they require housing and other financial and instrumental supports. Several studies on supportive housing provide some guidelines for the relative proportion of those with schizophrenia and other mental illness living in supportive housing. We examined the results of major housing studies in the field of mental health that had subject populations ranging from 2,939 to 5395 persons [73, 74] along with one report of a meta-analysis of 17 housing studies [75] and a recently completed study of housing first in five Canadian cities [8, 76] .
The Lipton et al. study reported that 53% of their participants were diagnosed with schizophrenia while the Mares & Rosenheck study reported 50% with another 7% have "other psychotic" disorders. Newman reviewed studies which reported a diagnosis of schizophrenia with a mode of 55% of the total population of the studies. The report by Goering and colleagues included 2149 absolutely homeless individuals who have histories of both mental illnesses and co-occurring addictions and reported an overall rate of psychotic disorders in 51.3% of the participants. These rates, from diverse sources, fall within 5% of each other in the proportion of persons with schizophrenia and psychotic disorders and this provides a fairly consistent prevalence for comparison across North American urban centers. Using these rates we established the proportion of those with schizophrenia and other disorders in a city of a million people (Calgary), where 855,400 individuals are identified as adults between the ages of 18-65.
A detailed examination of these studies' use of diagnostic data indicated that the mode of 55% across all studies was most representative of the prevalence of a diagnosis of schizophrenia across housing programs. Thus on average, 45% of residents in these supported housing programs for persons with mental illness have other psychiatric diagnoses. We used these proportions to calculate the variable (proportion of persons with other diagnoses) in the equation described below.
Calculating the Need.
While acknowledging the numerous complexities that exist in the fields of mental illness, housing, and supports, we opted to use a parsimonious approach to determining need based on Ockham's razor [77] . This principle advocates that the least complex approach to a situation that yields strong results is the preferred method. A simple methodology that had rigorous application is preferable for policy analysts and social planners. We developed a formula to calculate need for those disabled by serious mental illnesses that was based on the following considerations. It included the approximate number of people who were disabled by schizophrenia ( ), plus the approximate number of people disabled by other psychiatric diagnoses ( ), and then considered the representation of these two groups in terms of their proportion of the total population of persons with mental illness. This proportion was derived by triangulating the information on the prevalence of those with schizophrenia, the proportion disabled by schizophrenia ( ), and those disabled with other psychiatric diagnoses ( ), derived from ratios of residents in supported housing and thus to calculate the total prevalence of those disabled ( ) and in need of housing. The following formula was derived, using the preceding information, to estimate the housing needs of people with severe mental illness:
= total prevalence of those disabled by a serious mental illness per 1000,000 (and therefore in need of housing), = number of persons disabled by schizophrenia per 100,000, where is calculated at .08% of the adult population, and 70% of those with schizophrenia as disabled, = number of persons disabled by other psychiatric diagnoses per 100,000, where = × (45%)/ (55%), = proportion of people disabled by schizophrenia currently in supported housing (45%), and = proportion of people disabled by other psychotic and mood disorders currently in supported housing (55%).
Using Calgary as an example, we illustrate how housing need is calculated based on a population of one million, where 855,400 individuals are identified as adults between the ages of 18-65:
(855, 400×.08% = 6843 people with schizophrenia in Calgary × 70% of these people disabled)
and thus the total housing unit needs = 4790 + 3919 = 8709.
When we apply this formula to the proportions of those who have a diagnosis of schizophrenia or another disorder as cited by the housing studies used to determine the ratio of types of mental illness diagnoses among the housed [73] [74] [75] , we have a range of need from 8707 to 9571. This averages to 9139 beds and the average falls within a range of ±5% of the upper and lower limits calculated. In other words, the range and the average is within acceptable limits. Coordination of homeless and mental health services in Calgary allows for an accurate count of beds available to mental health consumers, including those with concurrent disorders, which currently totals 1550 [78] . This indicates a gap of between 7157 and 8021, or an average of 7589 housing units for persons with MID. Thus Calgary meets the needs of less than 20% of those disabled by mental illness.
Discussion
Several important observations emerge from this needs calculation. As with the needs assessments for mental health personnel in the U.S. [56, 57] , our calculations also point to a large gap between needed and available services. Suitable, stable housing for those disabled by mental illness promotes mental and physical health and wellbeing [79] [80] [81] . Lack thereof leads to increasing disability and poor health and places inordinate demands on the social services and health care sectors [82, 83] .
We recognize that there remains a lack of precision in these estimates, but the simplicity of the recommended approach to estimating need lends itself to rapid application in various geographical locations. In using these rates, there is the explicit assumption that the proportion of people with various disorders currently in supported housing reflects the proportion of people disabled by mental illnesses in the population. It may be argued that, in these studies, those in housing are more disabled than their counterparts who were not in supported housing. However, the aim, to determine the proportion of those disabled, would apply across all diagnostic categories.
The methodology may be flawed by the assumptions that have been made about the proportion of those disabled by other mental illnesses, although the range reported in the housing studies varies by only 10%. Their concurrence suggests that there is some justification in the assumption that between 50% and 55% of those who need supportive housing have a diagnosis other than schizophrenia. Alternatively, if calculations are made based on the disability work by Jans et al. [46] , the assessed need we report would be an underestimate; likewise, using homeless counts results in a large underreporting.
We place a justified reliance on the accuracy of the prevalence of schizophrenia in Calgary reported by Benzins and Guyn [44] . There is no other data available anywhere which determines prevalence of schizophrenia that uses a single, large health care system where all users are accounted for in a single database. The accuracy of this cornerstone data base in validating the proposed formula is of pivotal importance. Regional variation in the prevalence of schizophrenia, one the basis of these calculations, will influence outcomes. A final caution is that these numbers do not include persons whose primary diagnosis is severe substance abuse, those who have a co-occurring developmental disability, or youth under the age of 18 since these persons are not usually included in schizophrenia and other mental disorder prevalence rates [84] . What is apparent is that even conservative estimates indicated by these calculations will yield large gaps between availability and need.
These estimates do not address the additional issues of the types of housing and supports required, and they only indicated that a substantial number of disabled persons require housing that has here-to-fore not been publicly acknowledged, in ways that needs for hospitals, schools, and roads are forecast. While considerable attention has recently been devoted to "housing first" models and their efficacy for those with serious mental illness and co-occurring substance abuse disorders [85, 86] , this approach may not be suitable for everyone [87] . Other models, including boarding homes, family style homes, and skilled nursing facilities, are needed to serve those severely disabled or with concurrent medical problems [88] . While housing first models may support many who have traditionally been placed in more restrictive levels of care, this study and similar ones [85] do not address this issue of determining need before examining the degree of independent living for specialized subpopulations.
This process has identified several important planning issues. Most housing and mental health authorities have an inadequate and understated estimate of housing need and supports that should be made available for vulnerable people with MID who are at high risk for rehospitalisation or homelessness. Critics may raise the issue that not all persons with MID are currently homeless, on the streets, or in shelters. At the present time, they are among the millions included in the hidden homeless-doubled up or couch surfing with family and friends, living in overcrowded and unsafe housing [89] . In addition, anecdotal reports and those describing the hidden homeless indicate that a sizable cohort with MID reside in the basement recreation rooms, apartments, or converted garages owned by family members. While a few are married and supported by spouses and others manage independence through having been bequeathed housing by deceased relatives, in those location where homeownership does not preclude receiving disability assistance income, most are at the behest of others and in many instances this is a tenuous situation subject to the vagaries of life: illness of caregivers, death, and breakdown of relationships [90] .
As with other forms of hidden homelessness, there is no firm data to support the extent to which these forms of housing (with family members) are available to those with MID or to suggest whether these options are preferred or are a last resort. What is clear is that Calgary, a typical Canadian city with an average level of social service system supports, provides significantly less support for those with MID than estimates suggest is needed. This lack of availability of appropriate housing and supports and failure to plan is ubiquitous across America and is symptomatic of the failure to gauge the extent of those with MID who need housing and supports. The size of this cohort and their specifically tailored needs remains a topic for further challenging research as they are difficult to locate and have received little attention in the literature. An examination of the housing arrangements and their stability for those with MID and their caregivers is of timely importance.
Conclusions
Historically, the provision of community housing for persons with mental illness was initiated with the advent of deinstitutionalization. At that time, little thought was given to the size of the housing need and what type of housing would be both appropriate and acceptable to those with an MID. Housing type has received considerable attention; housing availability has received fairly little. Debates about fiscal responsibility after deinstitutionalization, with federal, provincial, state, local, health care, and housing sector silos predominating in this discourse, resulted in neglect of proactive planning. Availability, affordability, and acceptability have been the cornerstones with less attention to the sizable gap between what is needed and what is available to those disabled by a mental illness. This report suggests that there is a considerable need for housing units with supports but does not address the attending issue of what format (supportive, cluster or scattersite, congregate care, and institutional care) and how much of these various housing types and locations are necessary to address issues of acceptability and accessibility.
The housing needs of this group of citizens have been obscured by the recent focus on studies that target the homeless population in general and the homeless mentally ill. While those with a mental illness constitute a proportion of the larger homeless group, this analysis does not solely address the housing needs of those absolutely homeless. Rather, it points to a larger, unacknowledged group of people who are not able to afford competitive rental housing, or purchase their own home, and are thus subject to the availability of scant social or subsidized, supported housing resources, or left in substandard accommodation. A substantial group receives shelter from family members. But this resource is tenuous as fragile bonds and caregiver burden, plus an ageing cohort of parent care-takers, pose significant risks for housing International Journal of Population Research 7 loss. Thus it becomes imperative that housing and mental health planners closely examine actual numbers of persons with mental illness who need noninstitutional shelter and recognize a small but significant cohort who will need highly specialized care. We hope that this analysis has made a contribution.
